This article is available online at http://www.jlr.org between HDL and apoB-containing lipoproteins such as LDL, and is currently a target for increasing HDL cholesterol (HDL-C) and reducing LDL cholesterol (LDL-C). Small molecule inhibitors have been developed to inhibit CETP, including torcetrapib (Pfi zer), dalcetrapib (Roche), evacetrapib (Eli Lilly), and anacetrapib (ANA) (Merck). While initial clinical trials with torcetrapib established the validity of CETP inhibition as a statin-additive mechanism for reduction of LDL-C and elevation of HDL-C ( 1, 2 ), the phase III outcome trial ILLUMINATE demonstrated that torcetrapib treatment was associated with an increase in cardiovascular events, and overall mortality ( 3 ). A series of preclinical studies indicated that torcetrapib had compound-specifi c off-target activity that was unrelated to CETP inhibition ( 4-6 ). Dalcetrapib was evaluated in a large phase III clinical program (dal-HEART), however the phase III outcomes study (dal-OUTCOMES) was stopped early due to futility/lack of effi cacy ( 7, 8 ) . While a possible reason for a lack of effect on outcomes benefi t with dalcetrapib might be related to its weaker inhibition of CETP (manifest as an insuffi cient elevation of HDL-C or lack of an effect on LDL-C), the precise answer for why dalcetrapib was ineffective remains unknown.
In vivo hamster studies
Hamsters (n = 10 in each treatment group) were maintained on a regular diet [7012 (5% dietary fat; 3.75 kcal/g); Teklad, Madison, WI]. Hamsters were orally dosed with either vehicle [0.5% methyl cellulose (Sigma)], ANA (once daily, 60 mg/kg), dalcetrapib (twice daily, 200 mg/kg), or ezetimibe (admixed in feed to deliver 1.5 mg/kg/day). Another cohort of hamsters was placed on a high-fat cholesterol diet {D08092301 [45% kcal from fat (lard), 35% kcal from carbohydrate, 20% kcal from protein, and 0.12% cholesterol]; Research Diets} for 3 weeks before receiving the same treatment as above. Feces were collected for a 24 h period prior to compound treatment and again after 14 days of compound treatment. On day 14, 2 h after the fi nal dose, hamsters received an intravenous dose of 13 C-cholesterol and an oral dose of D 6 -cholesterol, both at 15 mg/kg. Intravenous 13 C-cholesterol was injected as a fi ltered solution (3 mg/ml in a vehicle containing 10% ethanol and 90% Intralipid, 5 ml/kg iv dose). Hamsters also received an intraperitoneal dose of D 2 O at 20 ml/kg. Blood was collected from the jugular vein at 4, 24, 48, and 72 h following injection of tracer and via cardiac puncture at the fi nal time point (96 h following tracer injection), and plasma was separated by centrifugation for determination of cholesterol absorption and de novo cholesterol synthesis.
Plasma lipid/apolipoprotein analyses, fecal cholesterol
A commercial enzymatic colorimetric kit was used for the determination of plasma total cholesterol (Wako Cholesterol E kit) according to manufacturer's instructions. For analysis of plasma lipoprotein-associated cholesterol, LipoPrint was used as described previously ( 13 ) . Plasma pre ␤ HDL levels were determined using two-dimensional (2D) gel electrophoresis followed by immunoblotting for apoA1. 2D gel electrophoresis and analysis were kindly performed by Bela Aztalos at Tufts University (Boston, MA) ( 15 ) . The method used to quantify hamster plasma apoA1 was adapted from Lassman et al. ( 16 ) . Briefl y, 4 l of plasma was diluted with 136 l ammonium bicarbonate pH 8.0 and a known amount of a stable isotope-labeled peptide standard (AKPA-[ 2 H 10 ] LEDLR; Bachem, Torrance, CA) was spiked into plasma; 10 l 10% sodium deoxycholate was added prior to reduction, alkylation, and tryptic digestion. These conditions allow for the complete digestion of apoA1, therefore, the apoA1 peptide concentration refl ects the apoA1 protein concentration (apoA1 peptide concentration was calculated using peak area ratio between the sample and internal standard).
Fecal cholesterol was measured by extracting lipids using the Folch method ( 17 ), whereby fecal samples were homogenized in 2:1 chloroform:methanol, followed by fi ltration/washing with 0.9% saline, centrifugation, and drying of lower phase under nitrogen gas . The extract was reconstituted with 10% Triton X in isopropanol and analyzed using a commercial cholesterol kit (Wako Cholesterol E kit).
Ex vivo CETP activity
The ability of inhibitors to block CETP-mediated cholesteryl ester transfer in animal plasma was also measured by radioactive CETP transfer assay as previously described ( 14 ) . Briefl y, the assays were performed by incubating 95% plasma with [ 3 H]cholesteryl oleate-labeled exogenous LDL up total volume of 50 ul at 37°C for 90 min . After reaction, the transfer reaction was terminated by precipitation of LDL with 20% w/v PEG 8000 (1:1 vol). The samples were centrifuged and an aliquot of the HDL-containing supernatant was counted by liquid scintillation. The inhibition of CETP activity was expressed as percentage of total radioactivity recovered in the treated animals versus controls.
the robust changes in LDL-C and HDL-C differentiate ANA from both dalcetrapib and torcetrapib, and the true effects of ANA on clinical outcomes is currently being evaluated in a large phase III outcomes study.
Despite the robust LDL-C-lowering effect of ANA, the large increase in HDL-C in response to ANA makes it important to assess the functionality of HDL particles generated in response to CETP inhibition. Previously, it was demonstrated by Yvan-Charvet et al. ( 12 ) that HDL from humans treated with ANA displays improved cholesterol effl ux capacity compared with placebo. Further, we demonstrated that in dyslipidemic hamsters, ANA treatment was associated with enhanced macrophage-to-feces reverse cholesterol transport ( 13 ) . ANA treatment was also associated with improvements in cholesterol effl ux, including effl ux through the ATP binding cassette transporter A1 (ABCA1), a process that is dependent on pre ␤ HDL ( 12, 13 ) . However, the effects of ANA on pre ␤ HDL in vivo have not been characterized.
The purpose of the present study was to evaluate the effects of ANA on pre ␤ HDL. This was accomplished through evaluation of pre ␤ levels in in vitro and in vivo systems, and through comparisons between ANA and dalcetrapib. Further, we examined the effects of ANA on cholesterol absorption as another possible contributor to changes in plasma pre ␤ HDL. In vitro generation of pre ␤ HDL by CETP in human plasma.
MATERIALS AND METHODS

Chemicals and compounds
Human recombinant CETP was expressed and purifi ed as previously described ( 14 ) . Fresh EDTA plasma was isolated from human blood and stored at 4°C until use. Human plasma was treated with or without compounds in DMSO in the presence or absence of human recombinant CETP. The mixture was incubated at 37°C for 21 h. Pre ␤ HDL concentration was measured by commercially available pre ␤ HDL ELISA (American Diagnostics) as described by the manufacturer. To visualize the distribution of HDL fractions for comparison between in vitro incubation and freshly-isolated HDL, samples were separated by gel electrophoresis, stained, and gel images collected using the Lipoprint TM system (Quantimetrix) as described by manufacturer.
Animals
All testing protocols described below were reviewed and approved by the Merck Research Laboratories Institutional Animal Care and Use Committee in Rahway, NJ. Animals were maintained in a 12 h/12 h light-dark cycle with free access to food and water in single housing condition in a temperature controlled environment (22°C 
RESULTS
Effects of ANA in pre ␤ HDL in vitro
Under in vitro conditions (incubation of a human plasma sample for 21 h at 37°C), pre ␤ HDL levels increased over time (data not shown) and increased with the addition of increasing concentrations of human recombinant CETP ( Fig. 1A ) . In the presence of 25 ug/ml human recombinant CETP added to plasma for 21 h, ANA inhibited the generation of pre ␤ HDL in a concentration-dependent manner ( Fig. 1B ) , at concentrations that inhibited CETP transfer activity ( Fig. 1C ) . By comparison, dalcetrapib had no effect on the in vitro generation of pre ␤ HDL ( Fig. 1B ) , despite inhibiting CETP transfer activity, albeit less potently than ANA ( Fig. 1C ) .
Effects of CETP inhibitors on pre ␤ HDL levels in vivo
Pre ␤ HDLs from hamster plasma were measured using 2D gel electrophoresis. Dyslipidemic hamsters were treated with ANA or dalcetrapib for 2 weeks and plasma collected, snap-frozen, and subjected to 2D gel electrophoresis for analysis. In this experiment, animals treated with ANA and dalcetrapib displayed reduced CETP transfer activity (55% reduction, P < 0.001 and 41% reduction, P < 0.001,
Analysis of plasma water labeling
The 2 H-labeling of body water was determined using headspace analyses following exchange with acetone as described by Shah et al. ( 18 ) . Briefl y, 20 l of sample (or standard) was reacted with 2 l of 10 N NaOH and 4 l of a 5% (v/v) solution of acetone in acetonitrile for 4 h at room temperature. The instrument is programmed to inject 5 ul of headspace gas from the GC vial in a splitless mode. Samples were analyzed using a 2 min isothermal run (Agilent 5973 MS coupled to a 6890 GC oven fi tted with an Agilent DB-5MS column, 30 m × 250 m × 0.15 m, the oven was set at 170°C and helium carrier fl ow was set at 1.0 ml × min
, acetone elutes at ‫ف‬ 1.4 min, the mass spectrometer was set to perform selected ion monitoring of m/z 58 and 59 (10 ms dwell time per ion) in the electron impact ionization mode.
Analysis of [ 2 H] and [ 13 C] labeling of total plasma cholesterol
The isotopic labeling of [
2 H]-and [
13 C]-labeled total plasma cholesterol was determined using GC-MS. Lipids were saponifi ed by heating plasma (50 l) with 1 N KOH in 80% methanol (200 l) at 65°C for 1 h. Samples were acidifi ed with 25 l 6 N HCl and then extracted in 125 l chloroform followed by vigorous vortexing for 20 s The samples were centrifuged at 3,000 rpm for 5 min, 100 l of chloroform (lower layer) was collected and evaporated to dryness under N 2 . Samples were derivatized by reacting with 100 l of pyridine:acetic anhydride (1:2, v:v) at 65°C for 1 h. Excess reagent was evaporated to dryness under N 2 and the acetylated derivative was reconstituted in 50 l ethyl acetate for analysis by GC-MS. All analyses were performed using an Agilent 5973 MS coupled to a 6890 GC oven fi tted with an Agilent DB-5MS column (30 m × 250 m × 0.15 m). The instrument was programmed to inject 1 ul of sample using a 10:1 split (helium carrier fl ow was set at 1.0 ml × min Ϫ 1 ). The starting oven temperature of 150°C was then raised at 20°C × min Ϫ 1 intervals to 310°C and held for 6 min (cholesterol elutes at ‫ف‬ 9). The mass spectrometer was set to perform selected ion monitoring of m/z 368, 369, 370, and 373 (10 ms dwell time per ion) in the electron impact ionization mode.
Calculations and statistical analysis
Unless otherwise stated, data are presented as mean ± S.E.M. Statistical analysis was performed using 1-way ANOVA followed by Dunnett's multiple comparison test for comparison of mean values between multiple groups. Signifi cance level was set at P < 0.05.
To quantify the contribution of cholesterol synthesis to cholesterol levels, one fi ts the data using a precursor:product labeling ratio to the general equation:
where n is the number of exchangeable hydrogens (assumed to equal 26 for cholesterol) ( 19 ) .The change in the ratio of m/z 369:368 (i.e., M+1/M0) was used to model the product labeling. The precursor labeling was assumed to equal plasma water and the concentration of total circulating cholesterol was determined via enzymatic assay. These calculations assumed that the kinetics follow a single exponential term.
To quantify the fractional rate of cholesterol absorption the ratio of m/z 373:370, the orally administered tracer expressed relative to the intravenously administered tracer ( 20, 21 ) 
activity by 45%. Ezetimibe-treated hamsters showed no change in CETP activity. Inhibition of CETP by ANA resulted in a 52% increase in HDL-C and a 32% reduction in LDL-C ( Fig. 3B ) . Dalcetrapib treatment was associated with a 13% increase in HDL-C, with no change in LDL-C ( Fig. 3B ) . Ezetimibe reduced LDL-C by 47% with 33% reduction in HDL-C ( Fig. 3B ) . During the 2 week dosing period, feces were collected from each treatment group and fecal cholesterol concentration was measured. Both ANA and dalcetrapib increased fecal cholesterol concentration by 244 and 188%, respectively ( Fig. 3C ) . Ezetimibe increased fecal cholesterol by 616% ( Fig. 3C ) .
In normolipidemic hamsters, ANA and dalcetrapib inhibited ex vivo CETP transfer activity by 38 and 35%, respectively ( Fig. 4A ) . Treatment of hamsters with ANA was associated with a 60% increase in HDL-C, while dalcetrapib treatment was associated with a 24% increase in HDL-C ( Fig. 4B ) . Neither CETP inhibitor affected LDL-C in normolipidemic hamsters ( Fig. 4B ) . Ezetimibe had no effect on lipoprotein-associated cholesterol in hamsters on normal diet ( Fig. 4B ) . Fecal cholesterol was unchanged in normolipidemic hamsters treated with either ANA or dalcetrapib ( Fig. 4C ) . Ezetimibe, however, increased fecal cholesterol levels by 600% ( Fig. 4C ) .
Effects of CETP inhibitors on cholesterol absorption
A dual tracer approach was taken to directly measure cholesterol absorption in either dyslipidemic or normolipidemic hamsters treated with ANA or dalcetrapib, with ezetimibe-treated hamsters included as a positive control for inhibition of absorption. Figure 5A depicts the changes in the ratio of orally administered D 6 -cholesterol to iv administered 13 C-cholesterol in treated dyslipidemic hamsters, as an area under the curve (AUC). As shown in Fig. 5A , ezetimibe-treated hamsters showed a marked reduction in cholesterol absorption, evidenced by the suppression of the oral:iv tracer relationship. Dalcetrapib-treated hamsters displayed an increase in the absorption of cholesterol, while ANA-treated hamsters had no change in cholesterol absorption. To determine whether these changes were accompanied by alterations in de novo cholesterol synthesis, the incorporation of deuterium into newly synthesized cholesterol was used as a measure of cholesterol synthesis. Ezetimibe-treated hamsters displayed a marked increase in cholesterol synthesis, while ANA-and dalcetrapib-treated hamsters showed no signifi cant changes in cholesterol synthesis ( Fig. 5B ) .
In normolipidemic hamsters ( Fig. 6 ), ezetimibe treatment inhibited cholesterol absorption to a similar extent as in dyslipidemic hamsters ( Fig. 6A ) . Dalcetrapib treatment was also associated with an increase in cholesterol absorption ( Fig. 6A ) , albeit a smaller change from vehicle-treated animals as compared with dyslipidemic animals. ANA had no effect on cholesterol absorption in normolipidemic hamsters. Neither ANA nor dalcetrapib had an effect on cholesterol synthesis in normolipidemic hamsters, while respectively) and an increase in HDL-C (65 and 30% increase, respectively, P < 0.001). ANA-treated hamsters showed an increase in plasma pre ␤ HDL levels, as a percent of total apoA1 detected in the 2D gel system ( Fig. 2A ) . Hamsters treated with dalcetrapib showed no signifi cant change in pre ␤ HDL ( Fig. 2A ) . Total plasma apoA1 was measured from hamster plasma using LC/MS. Neither ANA nor dalcetrapib showed a signifi cant change in plasma apoA1 ( Fig. 2B ) . The data reported in Fig. 2 are from one of three independent studies performed with ANA and dalcetrapib in dyslipidemic hamsters, all showing similar results (data not shown). From the 2D gel electrophoresis analysis, levels of ␣ -migrating particles were also assessed ( Table 1 ) . In samples from ANA-treated animals, the greatest increase was observed in the large ␣ particles ( Table 1 ) , with a 20% increase compared with vehicle controls. A numerical but nonsignifi cant increase was observed in medium and small ␣ particles. In the case of dalcetrapib-treated animals, no signifi cant changes were observed in pre ␤ HDL or in large and medium ␣ particles ( Table 1 ) , while a 23% reduction in small ␣ particles was observed with dalcetrapib treatment ( Table1 ).
Effects of CETP inhibitors on HDL-C and bulk fecal cholesterol concentration in dyslipidemic Syrian golden hamsters
To examine the effects of CETP inhibitors on cholesterol absorption, a separate cohort of Syrian golden hamsters on either high-fat/dyslipidemic diet or normal diet were treated with ANA or dalcetrapib for 2 weeks. A group of hamsters was also treated with ezetimibe, a known inhibitor of cholesterol absorption ( 22, 23 ) . As shown in Fig. 3A ,   Fig. 2 . Increased pre ␤ HDL in dyslipidemic hamsters by ANA but not dalcetrapib. A: Pre ␤ HDL was analyzed by 2D gel electrophoresis as described in Materials and Methods. ANA (left) increased pre ␤ HDL as percent of total apoA-I, while dalcetrapib (right) had no effect. B: Lack of effect of treatment on total plasma apoA-I from hamsters treated with ANA (left) or dalcetrapib (right). * P < 0.05 versus vehicle (Veh ). BID, twice daily. The purpose of the current study was to examine the effects of ANA on pre ␤ HDL in vivo.
ANA-treated dyslipidemic hamsters displayed an increase in the amount of large ␣ -migrating HDL particles. This is similar to what we previously reported in CastroPerez et al. ( 13 ) , where the largest increase in cholesteryl ester content was in the large HDL2 population. While this is somewhat similar to what was reported for torcetrapib in humans ( 26 ) , where ␣ 1 HDL particles were increased, there are also some key differences. Pre ␤ HDL was not increased in the human setting, and the total apoA1 pool size was increased. In the current study, we observed an increase in pre ␤ HDL levels with ANA, reported as a percent of total apoA-I, which did not change. Taken with the observation of no change in total apoA-I, this supports the notion that ANA treatment results in remodeling of the HDL particle fraction.
The effects of ANA on pre ␤ HDL in vivo are in stark contrast to the in vitro system, where ANA inhibited formation of pre ␤ HDL. In fact an increase was observed, suggesting that lipid-poor or lipid-free apoA-I is being regenerated in vivo with ANA. In a previous study, we reported an increase in ABCA1-dependent cholesterol effl ux (along with an increase in ABCG1 and SRB1-mediated effl ux) in hamsters treated with ANA ( 13 ), a fi nding similar to what was shown in humans ( 12 ) , where total effl ux to the HDL fraction of human subjects treated with ANA was increased compared with placebo. Taken with the increase in pre ␤ HDL concentration, these studies support the notion that ANA is maintaining, if not increasing, pre ␤ HDL functionality.
Importantly, one must be cautious in interpreting changes in static concentrations of pre ␤ HDL in vivo. For example, an increase in pre ␤ HDL could be due to inhibition of particle maturation, which would be explained by a reduction in LCAT activity. It has been demonstrated that HDLassociated LCAT activity is increased in CETP-defi cient patients ( 27 ) , and we reported an increase in HDL2-associated cholesteryl ester in hamsters treated with ANA ( 13 ) which contradicts the notion that particle maturation is being inhibited. Phospholipid transfer protein has also been shown to have the capacity to generate pre ␤ HDL ( 28, 29 ) . While ANA has high selectivity for CETP, an indirect or compensatory role for phospholipid transfer protein in the generation of pre ␤ HDL cannot be ruled out.
In vitro, in isolated human plasma, formation of pre ␤ HDL in plasma is thought to be dependent upon remodeling of large ␣ -migrating HDL particles by CETP, which results in delipidation of the HDL particle and generates lipid-poor or lipid-free apoA1 ( 25, 30 ) . Given that CETP activity is involved in this process in vitro, it follows that ezetimibe-treated animals displayed a marked increase in cholesterol synthesis ( Fig. 6B ) .
DISCUSSION
"Pre ␤ HDL" refers to a subset of HDL particles that are defi cient/devoid of lipid, and are critical in collecting cholesterol from peripheral tissues as the fi rst step in reverse cholesterol transport ( 24, 25 ) . While we have demonstrated that ANA treatment improves ABCA1-dependent cholesterol effl ux ( 13 ) , a function attributable to pre ␤ HDL, the effects of ANA on pre ␤ HDL in vivo have not been evaluated. Fig. 3 . Effect of CETP inhibition on plasma lipoproteins and fecal cholesterol in dyslipidemic hamsters. A: ANA and dalcetrapib (Dal) reduce CETP activity, with no effect of ezetimibe (Eze) (cholesterol absorption control). B: Increase in plasma HDL-C by ANA and dalcetrapib (left), reduction in LDL-C by ANA and ezetimibe (right). C: ANA and dalcetrapib increase fecal cholesterol content equivalently in dyslipidemic hamsters, but to a lesser extent than ezetimibe. ** P < 0.01, *** P < 0.001 versus vehicle (Veh). CPM: counts per minute of 3H cholesteryl ester detected in the acceptor particle following LDL precipitation, as described in Materials and Methods. of de novo apoA-I (liver, intestine), and mechanisms of clearance of free apoA-I, it is diffi cult to draw fi rm conclusions about the effects of CETP inhibition on pre ␤ HDL formation using an isolated in vitro system. The fact that dalcetrapib had no effect on pre ␤ HDL formation in the in vitro system has already been attributed to a different mode of action of dalcetrapib against CETP compared with other CETP inhibitors ( 31 ); however, the in vivo effects of dalcetrapib on hamster pre ␤ HDL were unknown until now. In vivo, the lack of effect of dalcetrapib on pre ␤ HDL could be attributable to the weaker inhibitory effect of dalcetrapib on CETP (e.g., requiring a greater inhibition of CETP/increase in total HDL-C). Interestingly, in patients, despite inhibition of plasma CETP activity of 50% and a 20-25% increase in HDL-C ( 32 ), no signifi cant reduction in LDL-C has been reported with dalcetrapib. To understand this discrepancy would require additional investigation beyond the scope of the current study.
Niesor et al. ( 33 ) reported an increase in noncholesterol markers of cholesterol absorption in hamsters and humans treated with dalcetrapib. This effect was hypothesized to be another marker of pre ␤ HDL functionality due to increased effl ux of cholesterol from the basolateral side of the intestinal wall through ABCA1 to pre ␤ HDL. Because of this, we examined cholesterol absorption directly using a dual isotope oral versus iv administration method ( 20, 21 ) . The observation that ANA had no effect on cholesterol absorption is similar to what was reported earlier using more crude methods ( 13 ) , and supports the notion that CETP inhibition by ANA facilitates the excretion of cholesterol into the feces, rather than affecting its absorption. Under high-fat diet conditions, ANA treatment was associated with increased cholesterol excretion, which also supports this fi nding. Importantly, fecal bile acids were not measured in this study, and represent a sizable proportion of sterol excretion in addition to cholesterol. Previously we reported that ANA increased fecal cholesterol and fecal bile acids in Castro-Perez et al. ( 13 ) under high-fat conditions, so the data in the current study could underestimate the total sterol loss in response to CETP inhibition. In a human study where HDL remodeling, apoA1 kinetics, and inhibition of CETP by small molecule inhibitors would reduce the formation of pre ␤ HDL in an in vitro system, and this phenomenon was described recently by Neisor et al. ( 31 ) . Given that a system using isolated plasma lacks other critical elements that contribute to HDL particle remodeling, such as target tissues/vascular endothelium, sources Fig. 4 . Effect of CETP inhibition on plasma lipoproteins and fecal cholesterol in normolipidemic hamsters. A: ANA and dalcetrapib reduce CETP activity, with no effect of ezetimibe (cholesterol absorption control). B: Increase in plasma HDL-C by ANA and dalcetrapib (left), lack of effect of any treatment on LDL-C (right). C: Only ezetimibe increases fecal cholesterol content in normolipidemic hamsters. * P < 0.05, ** P < 0.01, *** P < 0.001 versus vehicle . fecal sterol excretion were measured in response to CETP inhibition, torcetrapib treatment was not associated with increased sterol excretion during the monitoring period ( 26 ) . Whether the results of hamster studies where ANA stimulates fecal cholesterol excretion translate to the human condition remains to be tested.
The observation that dalcetrapib increased cholesterol absorption confi rms what had been reported using noncholesterol surrogate markers of cholesterol absorption ( 33 ) . While additional studies would be necessary to determine the mechanism for this increase in cholesterol absorption, it does not seem attributable to an increase in pre ␤ HDL, because no changes in plasma pre ␤ HDL were observed in vivo.
In summary, ANA promotes the formation of pre ␤ HDL in vivo in hamsters. The possibility that ANA might reduce pre ␤ HDL, based upon in vitro methods, was ruled out using defi nitive 2D gel electrophoresis analysis of pre ␤ HDL from in vivo samples. Furthermore, any contribution of changes in intestinal cholesterol absorption with ANA was also ruled out using direct measurement of absorption of isotopically labeled cholesterol. Therefore, we conclude that ANA promotes pre ␤ HDL levels and functionality, which may have benefi cial effects on coronary artery disease, via removal of cholesterol from the artery wall. However, the hypothesis of whether CETP inhibition will improve clinical outcomes in patients with coronary heart disease is currently being tested in the phase III clinical trial REVEAL.
